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  ﻓﺎرﺳﻲ ﭼﻜﻴﺪه
ﺑـﺮاي ﺗﺨﻠﻴـﻪ ﺑـﻪ  ايﻴﺮاﻧـﻪ ﮔﺳـﺨﺖ  ﻴﻦﻗـﻮاﻧ  ﻓﻠﺰات ﺳﻨﮕﻴﻦ ﺑﻪ دﻟﻴﻞ داﺷﺘﻦ دو وﻳﮋﮔﻲ ﺳﻤﻴﺖ و ﺗﺠﻤﻊ ﭘﺬﻳﺮي زﻳﺴﺘﻲ، :ﻣﻘﺪﻣﻪ
 ﺷـﻴﻤﺎﻳﻲ،  ﻴﺐﺗﺮﺳ ـ ﻫﺎﻳﻲ از ﻗﺒﻴﻞ ﺗﺒﺎدل ﻳـﻮﻧﻲ،  روش .ﻫﺎﺳﺖ آن ﺗﺮﻳﻦ ﻲﺳﻤﻣﻴﺎن ﻓﻠﺰات ﺳﻨﮕﻴﻦ ﺟﻴﻮه از  در دارﻧﺪ. زﻳﺴﺖ ﻣﺤﻴﻂ
و ﺟﺬب زﻳﺴﺘﻲ ﺟﻬﺖ ﺣﺬف ﻓﻠﺰات ﺳـﻨﮕﻴﻦ از ﻣﻨـﺎﺑﻊ آﺑـﻲ و رﺳـﻴﺪن ﺑـﻪ ﺳـﻄﻮح  ﺟﺬب ،ﻳﺎﻟﻴﺰاﻟﻜﺘﺮود از اﻧﻮاع ﻏﺸﺎﻫﺎ، اﺳﺘﻔﺎده
ﺣـﺬف ﺟﻴـﻮه از ﻣﻨـﺎﺑﻊ آﺑـﻲ  يﻫـﺎ  روش ﺛﺮﺗﺮﻳﻦ و ﭘﺮﻛﺎرﺑﺮﺗﺮﻳﻦﻣﺆ ازروش ﺟﺬب روﺷﻲ ارزان و  ﻛﺎرﺑﺮده ﺷﺪه اﺳﺖ. اﺳﺘﺎﻧﺪارد ﺑﻪ
ﻫﺎﻳﻲ ﻫﻤﭽﻮن ﻣﺴـﺎﺣﺖ ﺳـﻄﺢ وﻳـﮋه زﻳـﺎد،  وﻳﮋﮔﻲ ﺑﻪ دﻟﻴﻞ داﺷﺘﻦ آﻟﻲ-ﻧﺎﻧﻮﺳﺎﺧﺘﺎرﻓﻠﺰ ﺑﺎﺷﺪ. ﺣﺘﻲ در ﻏﻠﻄﺖ ﻫﺎي ﺑﺴﻴﺎر ﻛﻢ ﻣﻲ
ﻮﺟـﻪ ﻫـﺎي اﺧﻴـﺮ ﻣﻮردﺗ ﺟـﺎذب ﻧـﻮﻳﻦ ﺑـﺎ ﻛـﺎراﻳﻲ ﺑـﺎﻻ در ﺳـﺎل  ﻋﻨـﻮان ﻳـﻚ  ﭘﺎﻳﺪاري ﺷﻴﻤﻴﺎﻳﻲ ﺑﺎﻻ، ﭘﺎﻳﺪاري ﻣﻜﺎﻧﻴﻜﻲ ﺑﺎﻻ ﺑﻪ
  اﻧﺪ. ﻗﺮارﮔﺮﻓﺘﻪ
ﺟﻬـﺖ  ﻧﺎﻧﻮ ﻣﺘﺨﻠﺨـﻞ  ﺟﺎذب ﻋﻨﻮان ﺑﻪ 8-FIZ ﻟﻲآ-ﭼﺎرﭼﻮب ﻓﻠﺰ ﻛﻪ در آن از ﺗﺤﻘﻴﻖ ﻳﻚ ﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑﻲ اﺳﺖ ﻳﻦا روش ﻛﺎر:
 MES، DRX، RITFﻫـﺎي ﮔﻴـﺮي از ﺗﻜﻨﻴـﻚ اﺳﺖ. ﺟـﺎذب ﺑـﺎ ﺑﻬـﺮه  ﻗﺮارﮔﺮﻓﺘﻪ ﻣﻮرداﺳﺘﻔﺎده آﺑﻲ يﻫﺎ ﻂﻴﻣﺤﺣﺬف ﺟﻴﻮه از 
ﭘﺎراﻣﺘﺮﻫﺎﻳﻲ ﻧﻈﻴﺮ دﻣﺎ، زﻣـﺎن، ﻣﻘـﺪار ﺟـﺎذب،  ﺮﻴﺗﺄﺛدر ﻣﺤﻴﻂ آﺑﻲ،  ﻓﻠﺰ ﺣﺬف اﻳﻦدرﺻﺪ  ﺑﺮرﺳﻲﺷﺪ. ﺳﭙﺲ ﺑﺮاي  ﻲﺎﺑﻳﻣﺸﺨﺼﻪ 
ﻛﻪ ﻫﻴﭻ  ﺷﺪه ﻣﺸﺨﺺﺑﺎ ﺑﺮرﺳﻲ ﻣﻘﺎﻻت ﻣﻮﺟﻮد  .و ﻣﻘﺪار ﺑﻬﻴﻨﻪ ﺑﻪ دﺳﺖ آﻣﺪ ﻗﺮارﮔﺮﻓﺘﻪ ﻲﻣﻮردﺑﺮرﺳو ﻏﻠﻈﺖ اوﻟﻴﻪ ﻣﺤﻠﻮل  Hp
  اﺳﺖ ﻣﻨﺘﺸﺮﻧﺸﺪه ﺟﻴﻮه ﺟﺎذب ﺑﺮاي ﺣﺬف ﻋﻨﻮان ﺑﻪ 8-FIZﮔﻴﺮي ﮔﺰارﺷﻲ از ﺑﻬﺮه
ﺗﻤﺎس و دﻣـﺎ ﺑـﻪ  زﻣﺎن ،Hpﺟﺎذب، دوز در ﻏﻠﻈﺖ اوﻟﻴﻪ، 8-FIZﻣﺘﺨﻠﺨﻞ ﻧﺎﻧﻮ  ﺟﺎﻟﺐﺑﻬﻴﻨﻪ ﺣﺬف ﺟﻴﻮه ﺗﻮﺳﻂ  ﻳﻂﺮاﺷ :ﻫﺎ ﻳﺎﻓﺘﻪ
 19/66ﺣﺬف ﻧﻈﺮي در اﻳﻦ ﺷـﺮاﻳﻂ  راﻧﺪﻣﺎن ﺑﻪ دﺳﺖ آﻣﺪ. ﮔﺮاد ﻲﺳﺎﻧﺘدرﺟﻪ  25دﻗﻴﻘﻪ و  56،5/67 ./86L/g،4=L/gmﺗﺮﺗﻴﺐ 
 ﻲﻌﻗاو فﺬﺣ نﺎﻣﺪﻧار و ﺪﺻرد22/90 ،ﺪﻣآ ﺖﺳد ﻪﺑ ﺪﺻرد امﺮﺗوﺰﻳ  ﺖﻴﻌﺒﺗ ﺮﻳﻮﻤﮕﻧﻻ لﺪﻣ زا بﺬﺟﻣﻲ  ﺪـﻨﻛ  و ـﺳﻚﻴﺘﻨﻴ  بﺬـﺟ
 مود ﻪﺟرد ﻪﺒﺷ لﺪﻣ ﺎﺑ ﻖﺑﺎﻄﻣﻣﻲ ﺪﺷﺎﺑ. اﺮﻓﺪﻨﻳ ،يدﻮﺧ ﻪﺑ دﻮﺧ عﻮﻧ زا بﺬﺟ ﮔﺎﻣﺮﮔﺮﻴ  ﻲﻜﻳﺰﻴﻓ وﻣﻲ ﺪﺷﺎﺑ.  
ﺘﻧﻪﺠﻴ يﺮﻴﮔ: ﺎﺘﻧﺞﻳ  ﻞﺨﻠﺨﺘﻣ ﻮﻧﺎﻧ بذﺎﺟ ﻪﻛ داد نﺎﺸﻧ ﻪﻌﻟﺎﻄﻣ ﻦﻳاZIF-8  زا هﻮﻴﺟ فﺬﺣ ياﺮﺑ مزﻻ ﻲﻳارﺎﻛ زاﺤﻣﻂﻴ يﺎﻫ  ﻲﺑآ
.ﺖﺳا رادرﻮﺧﺮﺑ  
هژاو ﺎﻫي  هﻮﻴﺟ فﺬﺣ :يﺪﻴﻠﻛ– لﻮﻠﺤﻣ ﺎﻫي  ﻲﺑآ– ﺰﻠﻓ بﻮﭼرﺎﭼ-ﻲﻟآ- ZIF-8 ،ﺦﺳﺎﭘ ﺢﻄﺳ شور  
Abstract  
Introduction:  
Heavy metals, due to their two properties of toxicity and bioaccumulation, have strict rules for 
discharge to the environment. Among the heavy metals, mercury is one of the most toxic. 
Methods such as ion exchange, chemical precipitation, membrane separation, electrodialysis, 
biosorption and adsorption have been used to remove heavy metals from water sources and to 
reach standard levels. Adsorption is a cheap and one of the most effective methods of removing 
mercury from water sources, even at very low concentrations. Metal-organic framework have 
been considered in recent years because of their properties such as high specific surface area, 
high chemical stability, high mechanical stability. 
Method: 
This research is an experimental study using the for the removal of of investigating the removal of 
Hg from aqueous solutions by ZIF-8 metal-organic framework as a nanoporous adsorbent in a batch 
system.The adsorbent was characterized by FTIR, XRD, and SEM techniques. Then the effect of 
factors such as temperature (25-61?), time (5-85 min), adsorbent dose (0.1-0.9 g/L), pH (2-10) 
and initial mercury concentration (2-10 mg/L) was investigated and the optimum conditions 
Adsorption process was optimized by response surface methodology (RSM) 
Results: 
The optimum conditions for mercury removal by ZIF-8 nanoporous was achieved at in pH 5.76, 
temperature 52, contact time 65 min, adsorbent dosage 0.74g/L and initial mercury 
concentration 4mg/L. The theoretical removal efficiency under optimum conditions was 91.66% 
and the experimental removal efficiency was 90.22%.. Langmuir and Freundlich isotherm 
models were deliberated by adsorption equilibrium data and adsorption isotherm corresponded to 
the Langmuir model. The adsorption kinetic were better fitted to the pseudo second order. The 
adsorption process is spontaneous, endothermic, and physical. 
Conclusion 
The results of this study showed that ZIF-8 nano-porous adsorbent has the potential to remove 
mercury from aquatic environments. 
Key words: Aqueous solution، Metal Organic Framework، ZIF-8- Mercury removal- Response 
Surface Methodology 
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